The impact of the exotic aphid, Essigella californica (Essig), on the health and growth of Pinus radiata examined by comparing trees treated with a systemic insecticide with untreated trees at two climatically contrasting sites over three seasons E. californica, was not affected by insecticide treatment. However, on insecticide-treated trees aphid numbers were reduced and tree diameter recorded at McLeans Island Forest than Kaingaroa Forest in all years. The incidence of the needlecast fungus (Cyclaneusma minus) was also greater at McLeans Island, in support of a possible relationship between E. californica and C. minus. Compared with its effect in Australia, E. californica
INTRODUCTION
The Monterey pine aphid, Essigella californica , is native to North America, Mexico and Canada where it feeds primarily on Pinus and occasionally Pseudotsuga species (Pinaceae), but is not considered an economic pest Essigella californica has since become established in Spain (Seco Fernandez & Mier Durante E. californica has been associated with severe upper crown yellowing and premature needle senescence, particularly in pruned mid-rotation Pinus radiata forests in southcause losses of up to AUD $21 million per year to the Australian forestry industry (May 
MATERIALS AND METHODS

Study sites
Essigella californica Pinus radiata stands at two
Insecticide treatment
Forty pairs of trees at each site were randomly selected within a 1 ha area. One tree in each pair was randomly assigned as the treatment tree, and the other as the untreated control. Treated trees were injected with the insecticide methamidophos (Tamaron, of the tree. Sampling and tree measurement able to be reached, two of the lowest and two from between these, whilst holding a only sample when the foliage was dry but this was not always possible.
The diameter over bark at 1.4 m using standard methodology and tree height (using Assessments of tree health, including the presence of upper and lower yellowing and percentage of the crown defoliated, were conducted in November each year beginning in which is thought to be related to E. californica Defoliation was visually estimated as a percentage of the total unsuppressed crown volume that was diseased or removed.
analysed for the presence of Cyclaneusma minus. One-year old needles were selected from towards the base of branchlets, with yellowing needles preferentially collected.
C. minus.
Statistical analysis
Analysis of covariance was used to test for differences in diameter and height between control and treated trees. In all analyses the pre-treatment value assessed in November and the interaction between treatment and site as experimental factors. Analysis of aphid was used.
RESULTS
The numbers of E. californica years were too low for meaningful analysis. 
DISCUSSION
Essigella californica populations in this study were found to vary greatly from year to year and between sites and individual trees, although numbers were low overall. In The effect of regular insecticide treatment on increasing tree diameter suggests that insect herbivory does decrease tree growth over time, even when other symptoms of insect attack were largely absent. Due to low aphid populations during the study period, and the only partial removal of aphids from trees, it is unlikely E. californica was the only pest contributing to this effect. Other herbivores were also reduced by the insecticide, as illustrated by lower numbers of Lepidoptera larvae found in beating samples from insecticide-treated than untreated trees (data not shown).
This study provides no evidence that the presence of E. californica is related to upper crown yellowing. Upper crown yellowing observed in this study was most likely Upper Scion, pers. comm.). However, higher aphid numbers at McLeans Island did correspond with a greater incidence of C. minus found evidence that wingless E. californica are preferentially attracted to yellow needles suggesting the aphids may be attracted to senescing foliage with its higher nutrient C. minus and aphids may occur. This is based on the similarity in susceptibility of trees to both agents, that high numbers of E. californica can cause sooty mould with little needlecast evident, and the observation that C. minus ascocarp initials preferentially develop in E. californica feeding lesions in the laboratory. In addition, the greater severity of attack in Australia has been linked with drought stress, which favours the expression of C. minus. Drought stress has also been implicated in the susceptibility of trees to aphid attack (Carver & The higher number of E. californica more suitable climate at this site, as projected by a CLIMEX model of climate suitability for E. californica patterns at the South Island site are more preferable for E. californica than at the North Island site (data not shown).
E. californica is likely to be a pest only in plantations in lower rainfall areas, although it can persist in other areas. Essigella californica numbers in south-eastern Australia have been recorded to be much higher E. californica populations from building to the damaging numbers Essigella californica is unlikely to attain major experience conditions that are analogous to those areas in Australia where problems with E. californica exist. This suggests the aphid could become more problematical in the future. Whilst in this study numbers of E. californica (and other insects) were mostly low and few trees showed signs of upper crown yellowing that could have been caused by E. californica, the insecticide exclusion experiment indicated that insect herbivory still had an impact on P. radiata tree health and growth. It should be of considerable for E. californica. 
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